PH-sensitive self-assembled carboxymethyl chitosan-modified DNA/polyethylenimine complexes for efficient gene delivery.
In this study, DNA/polyethylenimine/carboxymethy chitosan ternary complexes (DPCs) were developed as a pH-sensitive gene delivery system via a layer-by-layer self-assembly technique. The DPCs assumed an obvious layered structure and showed good DNA-condensation ability. The result of a DNase I protection assay indicated that DPCs could effectively protect DNA from being degraded by nucleases. Compared with DNA/polyethylenimine binary complexes (DPs), DPCs showed better stability in plasma and lower cytotoxicity and acute toxicity due to carboxymethyl chitosan (CMCS) modification. The results of a pH-sensitive experiment confirmed that the outermost CMCS layer of the DPCs could peel off in an acidic environment (pH 6.5) due to the pH sensitivity of CMCS. In vitro transfection results showed that DPCs have good transfection ability under conditions that mimicked a tumor's pH environment, which also indicated that CMCS could detach from the DPCs in response to the acidic environment of tumor tissue. These results showed that CMCS modification could endow DPCs with good stability and low toxicity without inhibiting transfection efficiency. In conclusion, DPCs have the advantages of long circulation, good safety, pH sensitivity and ease of construction, which might provide a promising approach for efficient gene delivery.